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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Iwamoto et al (U.S. 5,066,340) in view of Saitoh et al (U.S. 5,677,236) and in view of 
Itoh et al (Journal of Crystal Growth 45 (1978) 446-453). 

4. Regarding claim 1 , Iwamoto et al disclose a photovoltaic device. The device 
comprises: (1) a crystalline layer 1 composed of a polycrystalline silicon semiconductor 
material (Figure 1; col. 2, line 61; claim 1); (2) a microcrystalline layer 2 is provided on 
the crystalline layer (Figure 1; col. 2, line 60 61; claim 1); and (3) an n-type amorphous 
layer 3 is provided on the microcrystalline layer 2 (Figure 1; col. 3, line 1-3; claim 1) 

5. Iwamoto fails to teach the layer stacked on polycrystalline silicon having a 
amorphous silicon phase and a microcrystalline silicon phase. However, Saitoh et al 
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disclose a thin microcrystalline silicon film in a solar cell. The thin microcrystalline silicon 
film comprises an amorphous phase with crystallites contained therein (col. 3, line 15- 
1 7). Saitoh further teaches that the use of thin microcrystalline silicon film comprising 
an amorphous phase provides a photovoltaic device having an open-circuit voltage 
close to that available from one making use of amorphous silicon without substantial 
reductions in short-circuit current an full factor, having improved light stability and 
requiring substantially shortened film forming time (col. 6, line 40-45). Therefore, it 
would be obvious for one having ordinary skill in the art to substitute the microcrystalline 
silicon layer of Iwanoto with the thin microcrystalline silicon film as taught by Saitoh in 
order to reduce photo deterioration and to improve light stability in the light of the 
teaching of Saitoh (col. 4, line 53-54 & col. 6, line 44-45). 

6. With respect to silicon substrate as cited in claim 1, the reference of Iwamoto is 
silent regarding how the crystalline layer 1 is processed. The silicon substrate as cited 
in claim 1 comprises a high-purity polycrystalline silicon layer. The crystalline layer I of 
Iwanoto is composed of polycrystalline silicon (col. 2, line 61-62). Therefore, the silicon 
substrate made with the recited process in claim 1 apparent to be substantially identical 
with crystalline layer 1 of Iwanoto. Claim 1 is product (polycrystalline silicon ingot) by 
process (melting metal-grade silicon and solidifying the silicon in one direction) claim. 
Because of the nature of product-by-process claims, the Examiner cannot ordinarily 
focus on the precise difference between the claimed product and the disclosed product. 
It is then Applicants' burden to prove that an unobvious difference exists. See In re 
Marosi, 218 USPQ 289,292-293 (CAFC 1983). Furthermore, pulling ingot from a melt of 
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metal grade silicon and growing silicon layers on sliced pulled ingots is a conventional 
method to make polycrystalline. This method is also taught by Itoh et al (first paragraph 
in Experimental section). Therefore, it would be obvious for one having ordinary skill in 
the art to utilize a conventional method of making polycrystalline silicon as taught by 
Itoh in order to produce polycrystalline silicon with a better established method. 

7. Regarding claim 2, Iwamoto further indicates that the microcrystalline layer 
thickness is preferably not more than 50 nm in order to achieve higher conversion 
efficiency (col. 3, line 31 -36). Therefore, it would be obvious for one having ordinary skill 
in the art to fabricate the layer having microcrystalline silicon phase and amorphous 
silicon phase of Iwanoto/Saitoh in the thickness of 1nm to 15 nm in order to achieve 
higher conversion efficiency in the light of the teaching of Iwanoto ((col. 3, line 31-36). 

8. Regarding claim 3, Saitoh teaches that the crystalline fraction should preferably 
be in a range of from 5 to 80% (col. 4, line 45-47), meaning the ratio of amorphous 
silicon phase to the microcrystalline silicon phase in a range of from 1 :4 (20:80) 

to1 9:1 (95:5), which is within the range from 1:1 to 10:1 as claimed. 

9. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Iwamoto 
et al (U.S. 5,066,340) in view of Saitoh et al (U.S. 5,677,236) and in further view of 
Yamamoto et al (U.S. 4,959,603). 

10. Regarding claim 4, Iwamoto et al disclose a photovoltaic device. The device 
comprises: (1) a crystalline layer 1 composed of a single crystalline or polycrystalline 
silicon semiconductor material (Figure 1; col. 2, line 61; claim 1); (2) a microcrystalline 
layer 2 is provided on the crystalline layer (Figure 1 ; col. 2, line 60 61 ; claim 1 ); and (3) 
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an n-type amorphous layer 3 is provided on the microcrystalline layer 2 (Figure 1 ; col. 3, 
line 1-3; claim 1). 

1 1 . Iwamoto fails to teach the layer stacked on polycrystalline silicon having a 
amorphous silicon phase and a microcrystalline silicon phase. However, Saitoh et al 
disclose a thin microcrystalline silicon film in a solar cell. The thin microcrystalline silicon 
film comprises an amorphous phase with crystallites contained therein (col. 3, line 15- 

1 7). Saitoh further teaches that the use of thin microcrystalline silicon film comprising 
an amorphous phase provides a photovoltaic device having an open-circuit voltage 
close to that available from one making use of amorphous silicon without substantial 
reductions in short-circuit current an full factor, having improved light stability and 
requiring substantially shortened film forming time (col. 6, line 40-45). Therefore, it 
would be obvious for one having ordinary skill in the art to substitute the microcrystalline 
silicon layer of Iwanoto with the thin microcrystalline silicon film as taught by Saitoh in 
order to reduce photo deterioration and to improve light stability in the light of the 
teaching of Saitoh (col. 4, line 53-54 & col. 6, line 44-45). 

12. Neither Iwamoto nor Saitoh teaches a polycrystalline silicon layer provided on a 
layer having amorphous phase and microcrystalline phase. However, Yamamoto et al 
disclose solar battery equipment. Yamamoto indicates that polycrystalline 
semiconductor wafer provides a wider range of utility over temperature and higher 
conversion efficiency compared to amorphous semiconductor material (col. 2, line 36-39 
& 44-49). Therefore, it would be obvious for one having ordinary skill in the art to 
substitute the amorphous layer 3 of Iwamoto/Saitoh with a polycrystalline layer as 
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suggested by Yamamoto in order to improve conversion efficiency of solar cell of 
Iwanoto/Saitoh. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Xiuyu Tai whose telephone number is 571 -270-1 855. 
The examiner can normally be reached on Monday - Friday, 7:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mikhail Kornakov can be reached on 571-272-1303. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Xiuyu Tai 
3/17/2008 

/Michael Kornakov/ 
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